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1 

mxm) t h M87 jut's >©# u ^77- f«© 

sg. #;v#*->;v**8. Sf§i~2 F^-Offlfcs^ttSg 
2-3 H^-f>ra<o5%©vi-rn*n®0f^i/<ttcn 

S©ftj§:©!!a*-&fc>it-©tfcaT&*. Sl#* 1 KE«© 

©75/KE*»JTSS#l<&* »*Sl*fctt2ltSB«i© 
[SJ#*4] «#JSl~3©^-rtX*MCEIS©li6-& : 5 f 

mum 5 ] isetts^-rs^^ FcssAftaa* 

b hjfca7Jl'75>©#y^7*? 1 F«©75/*«8-e& 

E?)j#^2©T5yREjiJTa«n5, 

3 ©l»1*n^lCE*©»^^ >a<* H. 
[81*16] EWI3©:!aSE5!lT&3n3, SI* 

* 5 ce«©»-&^ >/mtr*=i— F-rsae^. 

[SI** 7] tafiHtSWrs^^FO^AfiB** 
bhltafll7;l'7S>©# , J'S7 , 3 1 F«©|gl~2 FpW 
>ffi-e«*. E^JS^4©7 , 5/SE5>J-CSdn«, SI 
*B 1 ~ 3 © wrn^KE*©!!*^ >/^M. 

[Sl#*8] E5>JS^5©*g«E5iJTSSns, 

m 7 ke«©»^ F-rsae^. 

[»#S9] feaSttS^rfS^T^FCfcAttfia* 
.b>Jfa«7;^5>©*'J^y?F«©^2~3 F*-f 
>|ffl-C*-5, E5tJ#^6©75yKE?!lT*Sn5, 31 
#* l ~ 3 ©v>T n*^lcE«©»-&^ >/t£SS. 

i o ] e?>j#^ 7 ©*fi3E*iT3E3 ns, a 
*®9 \zm.om&*>wntt- F-rsae^. 

ta*«n] ^sstts^tr^T^FcssAiie 
**b bJfii«7;l'T5 ^©^ij^T'g 1 f®©*;^*^ 
5fiSST<&*> E?«#^8©75yKE9<JTSSn«)» SI 
#S 1 ~ 3 ©UfniWcE*©!*^ >/t?S. 

[IS** 1 2 3 E?>J## 9 ©IfiSEFJTSS tl*. SI 

#*i ncE«©M^>^^HS3-F-r«.aer. 

[§t#JB13] SI#B6. 8, 1 Ofcitfl 2©Vvf 

L 2BmI - 1 0 0 OT&S, Si3R*l 3lcE«©ffiift 

[»*B15] gSE^^-*^7X5FpTL2B 
m I - 0 1 0 0 T&£, SI** 1 3 iCEfcOffift*.'^ 

[«#JB16] «9E^^-*^9^5FpTL2B 
m I - 0 0 1 0 SI** 1 3 \ZB9LOl&&X.'<9 

9-. 



2) ftW¥8-5 3 50 0 

2 

[f&**17] tUE^^-*^7X5FpTL2B 

m i - o o o i si** 1 3 »cE*©aft^.^^ 

9-. 

[a** 1 8 1 st** 1 3 ~ 1 1 ©v»-rn*>«cE«© 
[«** 1 9 ] ?&£a!iiS* t #s»#->\/iJ- v * a s -t 

X (Schiiosaccharomyces pombe ) T&<&. SI 

**1 8ICE*©Jimiafc#. 
ifl [SI** 2 0 ] SI** 18*fcttl9 KE«©JBJHE 

[0 0 0 1] 

\mm±.<»Mft%m *5S93«. £s«tt. &ic««<£ 
^ia*ettS5rr5«i^ w<^e*«k^cnsa- f 
-rsae^ Kae^s^rr &a 
ft^.^^ 9 -£<k oT«se«isnfc«£i8ifi©»aiK 

[0002] 

[«£*©»«] )BS©t&«tCtt£tbT^W!ft& JftSt 

[0003] a«EfflVienTv>*#<©««fflitt» fflk 

<fc3W4*W^H©££j£S£fB«U Sfl&SJEK 
S£L** *>©-?&£. L/3&»L**^nne)©fil853W"C 
30 ft. «MSS£lE?ir»ffll&£©KSWBJifc;fc». *©»* 

&c:ne»©iasBfiiBS»MsiSAhSii-<b ^ tic«toT?& 

g?T^t)©T35?)*», «S©feST«ICKS»ra:5©ttlB 

ba#«)&jiems:ia<ctT*4. Lfc^oTas©** 
w»*®fc«>fctt. ««Bsa©ii»»fflttt)ic. fe^tc 

[ooo4] a$g»©««©«iwc«*<©im*%s 
40 n> !E^©«iM»cH-r^«!3S©^ , feja:<fTftt)nT# 

&frm%Lfl-mnz#Lmh. g«K88©^Hf icsiieA 
-r-5. ^©.t^^x^yT'&jSTsaisaiiteciasc 

©&-r*i#*. | SnT<'>'5 (L. A. Liotta et al.: Lab. 
iDvest., 49, 636-649(1983)) . «toT«E^BSa!l 

Hf6©&je>ctt, ±E©#^xyy©v»-rn*^»»i-r 
-5t>©diH^$nn«<kv»t#^.6ni. mm 
Ba^aaaa^SHiSJ©-r?>©s:is«-r-5 ! b© (0a 

50 N.I. Humphries et al. : Scieoce, 223, 467-470 (198 
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3 

6) ) » *ft*ffll&Ji^lklrrt&ifflJaJlft£©TJl^©g 
iH£IB£'r ; 5'8lS A. Isoai ct ah: Jpn. I. 

Cancer Res., 81, 909-914 (1990)) , *fflfl&fl-gg©3r 
R.M. Schultz et al.: Can 
cer Res.. 48. 5539-5545 (1988)) WWSn*. 

[ooo5] *5tm%*>teftfft^ wmm%fe , &&G 

<fc0f£8lbT^-&. -T*t)-fe, E^JSOE^JS^ 1 ©7 

3 - 3 4 9 9 3^£t$U A. Isoai et al.: Ipn. J. Can 
cer Res.. 81. 909-914 (1990) &<£tf A. Isoai eta 
I.: Cancer Res.. 52. 1422-1426 (1992) ) t. Jfa»7 

tflcSfc^fllfWiStt £ *> ■O £ V> 5 £ t SitS U T 5 
(^5|jp4-2 5 4 0 0 H4-3 0 0 8 9 9*1. 

|P)4-30090 0 -sf&^fc.kt* Biocben. Biophys. R 

es. Conmn.. 192. 7-14 (1993) ) . 
[0 0 0 6] £©<fc5KWm«lK$IB£fctt£ : rr* 

•^»««*<. £&*M«JTifc-&'F^££lft£«)©«« 

sfr&fe&ttntffc&fc^. s«cn6©*s»*«»-c 

0 9 75/KSa**"f ; 5K»^Wi'S^tt« ft* 

* r-Mlct>ffiffilWlC'b^-rLt>«£-r#«.fe©Ttt*^ 
r>&. 
[0007] 

[S5Ea<#ifcl/<fcStf SKIS] *S93tt*^SSMf?fc 

«*Tttstifc , b©T. ^sstts^rrs^T^F. t 

0 t>ttE?0#^ 1 ©75 7 KEJdT^StlS^y? F 
^£©ffi£# >K*K) t&fc© 

[0008] 

[|«S*»ft-r5fc«)©*S] *BWB&li-hEiilB* 

sa^>/^a^ffl©^^^-i*KaeTSrffi*2. 

>/^K©£M£jiJ£b#-5 t>©T&*. 
[0 0 0 9] -r^to-&*«WlCJ:n«. thM7^ 



J) $SB8¥8-5 3 50 0 

s >©# >j F«©*i>ft < t *> i ^a±©0fa©& 
[o o i o] r ci-c, ±E±g«tt£*rra^7? 1 F© 

SfAftBtt, t MfitfS7;P^S>©#U^^ r 5 1 Ha©7 
5 y 5fc*g, ft jltf*^***. ®1~2 H^-f >RS&* 
W4JB2~3 F^-1 , >W©5-fe©^-rn^l®0f«b< 
tt H n & ©££©&*-&*> 1t:©&HT?<fc * ©##£ L 

20 [0 0 11] *fc*fEW«cJ;ntf, ±ESfr&*Wt*M 

[0 0 12] *fc*»MICin«. ±Effi&*.^*?- 
[0 0 13] S&lC#389!K:<kttfJ. ±KJBg£SM*:£ 

[ooi4] &t, *iBWc-pv»T»5£rs. fc*s 

[0 0 15] ±5£l/fci5l:> E*J#*ll©75y&E 

jijT&ans^^F (We»b»^^i«) tJtifli7 
>*©s*f«»*fc©tMr* (ffl^ft) a<«nfc 

iESSe^H*^^ F tifil»7;V^'5 >i©I3j*©<§ 
£HfiU*, *8£ftJl^$MSFTIIS£Snfcttffi-C;& 

[ooi6] *mmm*\t* MY&m7)v?s.>9>n 

40 [0 0 17] ^WlCtt, *rthJja»7)^5>*3 

zwti- F-rsae^ S:f^§9-r<5. 

[0 0 18] t FJlafS7)V^5>S3-F-r^ag : f 

» * l < ttsse^ia^^ F«e^ s»x-rs© 

lcaT-5±5»tBfc£U£'fo©#ffl^*©a<<fcV>. C©3S: 
FjfiifS7^5>ae : f©f^K©fc«)lrfflViS5c^ 
©t hjfafS7;^5>me?tt, bFffFBtcD 
50 NA7^^7'J-J;Oy7X5HpILMALB5 (B 
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(4) #B8¥8-53 500 

5 6 

4^K«4w^Bfae^^>^) <DMim%? vun tzm^zfe^mman f >^mm&^t>^ifh<o^i. 

— Hindi I imKZ-7n--7tLX>;a-->>/T <. &fc£«fln?tefflSti*zi F>£fflV>Ti8!fr-rS© 

75>ae?Ktt» *©75/M»ia«EV»fc*TJW: [0 0 2 3] mT. fflV^lS^aBlfit UT«^tCK^ 

oT^5t^o^S!*^SnT*D» _kE©2ri£T!? Stl*fc©-ettfcV>a*. |g£ b < BSS^^gif, 

D-r:>^UfcbhJfi»7;^S>ae^ 1 b*CDl5ie{c &axhTS*T#*»£«J**<k<. flAttABffi (Es 

A*t>©T?i&-5. rt hlhf«7;^5 cherichia coli) , ttSB> £ 

C 0 0 1 9] &g©tt*«{£T&SIBIE£HS' , W F 4«lSr«±ffltet bTfflV>3JBg<E»:*i£T«£-rb<b 
afi^ASS&tt. t hlfilfST^SXO^'J^y^H 10 ±XOt^)^^Y\Z^hXM^iX\ftt<. 

£+#K»jf3itfts;:ts#*-f*i. *>n*a© b£fc«a&s«T*ctte&rb%&gTrms^. * 

SBfcttHbTfct). *^>ft#*a£««f-s;ii:©& &fcW©X> H SfcSfl© 

V»tt*Tr**Ct««»*l/K «*■«• 75/*Sg (N **ttKttSTOtt*<ftQ. #*b<feV>. £©&©» 

*«) **V»tt*^#*^3tai (C*S8) tF £b<tt. X>FF*-»&^irr, S*#ifc*>tt3ib 

a«7JV75>©£#«a©»l*«UMKR««fcV»fc TfcO. «*J:DII*ittffc*ax«-C«^6nT* 

(Xiao, M.H., and Carter, D.C. Nature. 358:209-215, C»tt»fiCiSV»ttR«'b'3iS*'U «fcD^&#KjfiV> 

1992). 3«**p*-f>©m. -ra:toft*i~2 f a? aera*jW6n*ct)W(M»*n«5»i»»^»/* 

*-f >H*5^«Sg2~3 H>l-f >ra=b> 8*A8B{4©£ 7*D5tX • (Schizosaccharomyces pombe ) 

1fi:fcD#£. *A-r*aHE»IB«'<:/?-F©e*tt. fliS-bJifSbV*. CfflS/'/^AaStX-^ffll 

fc«fcfcCT. #-©&S> frV»Hi»fc©ttafc. m fcfcbTft, HAffltKWATCC 3 8 3 9 9 (leu- 

&*SV>ttffiScfili)JAb#.5. 32h ) ^ATCC 3 8 4 3 6 (ura4-2941r) §tbT7 

[0 0 20] thJtof§7;P7S>fce^©3fc£tt> «*. >'J*>-*"f7-*;l'f^--3HFi/3> (ATC 

«±E*«*B«*^KaeT»AttBfc. mimm o c»KsnTv»*>b©««*if6n. A#wtr* 

SJIKa&&£*AT5£i&i:£.k^TfT;bftS. »Af 

SMBBXtttftffBi. R»©*IH»*fc£oTB»S [0 0 2 4] bfc««oT*»i8fc*V»Ttt. E?«J#ftl 

n5fc©-c*n«i^. asu<«, trnir^s T«sn*»^B#*:^p*3-F"*"*«5?tt. 

>*K»tA/^«UftV»«ir«8rC*D. 30 s>#n Sir X • #>"CT!©i«5SBI::£afc=] V> 

mtf®8> ICA* t>©*tS* bV>. £&. S*S*& tfflWTMrU **Ufct>©-e**©«W«bV». -> 

©75/KE9flS-9>£HbfcV>C£il3l3K, JfiSE yty*n*tX • #>"<©gB3 H>«B«Itt. to 

?U%>-C*<E>£tt*abfclr»;i£*tS*bV>. SU:©jftt* A. Nasim et al. : Molecular Biology of theFis 

S*T. 75/3R«*J:tf****J'A*IIK«B»* sion Yeast, p.263, Academic Press (1983) «£*>&$D 

Af 1 I I IBBBtt*. Sl~2 F*-f >H£MUi SCijJUT?**. 

IHindlM IB 2 - 3 H ;* -f >MiCfH E?»J#*t 2 5 ©ffiSE^JTSS nsBfc?- AWMffBT 

KB^EcoRlWiff8H££*tt^n$Ai-S©#S ! b **£©£S*f§. Kit. ^fifcbfc (fcfc'U EJiJS^ 

»*btt. «ii8»««»r»tt»AttibTtt. a 2 5 assent** ■Mms^*-* (atg) *<fctf 

MI»»Tr#fflStlTV»*PCR«t»*»#aiCfllV>6*l «R**T5'f*/W (TAA) SttJObTV**) . fc*. 

5, 40 B&TOfHt I*. HJxXxJHfc (flue. Acid. 

[0 0 2 1] *bT. SME^B*^^F«eT-©*A Res. 10, p. 6553. (1982) ) 4>*X*73^ FS (Te 

©BCtt, ±E«B»*1WW^**iflH**C"«Mi trahedron Letters 22. p. 1859. (1981) ) fc£©S*© 

W»H*^^?H«e?fta*atrCtlCJ:tjT. » «fcV>. SfcDNA^iS (DNA5/>-trtM1f-) « 

(ESBsar&^rtfass-HTsae^tfwr *tmBsnTv>*©-r, ■*n&s«nT , b*v». 

5> [0 0 2 5] ±E©«t5iCbT^Kbfc«ra©fi 

to 022] &*3. ±E©«<E»H#^^Faef© «K»asn-&^>^^sae : F*^^^-i"»*^-c 

«ISE5>i«. E?^J#^l©75yKE5^1■C^$n5^7 , fflV»S^i7^-ii4$tcl8^ 
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(5) 

7 

tf*58ip3£ £> **-r? fctlffl fcjfcgj LTV> -5 v * n 
TL2M 5 -249 3 1 O^WfflS) ^£=frfij 

co o 2 6] x.wia&x-'W 9-&&3zmmn\z 
mxv, )§&&<£&# *-©ig3sBaifi jo 

>}£> T-T^n-f >yi9->3>tt, U#V— 

ft> n-7-<9)\" iJ>m^ «*©*>©#$# ens 

«*»i»»U?f Aife <K. Okazaki et a!., Nucleic A 
cids Res., 18, 6485-6489(1990)) mz£r>T%&&< 

[0 0 2 7] CCD«fc5»CbT#6n&Jg»<ElftftS:S« 

[0 0 2 8] jgjsig&ttfcftfc-rs&awi&sstt&aT 

YPD@%ft2:^<@% «• D. Rose et al., 
"Methods In Yeast Genetics", Cold Spring Harbor L 
abolatory Press(1990)r) MBfciftfc£©g'>i&Jts 

(K. Okazaki et al., Nucleic Acids Res., 18, 6485- 3 
6489(1990)) ^fcfflt^CttfTt*. fl5Rfc»#©« 

a# 16 -4 2t, #*L<tt2 5~3 
8~16 8I$W, #*L<142 4~7 2^Mff5. 
Jg^tSBlgft©^^^!!^****. i^SlC^CT 

[0029] t&&<va#\zm£.LitmG*>n>7m<Dmm 

•ftfiStUTii, &«©:SW*fcttig8EttJ8i£^©i§ 

□ Yh^77^-§OtlroS^lt5m 77 < 

[0030] m»-«fiLfc]«£*:w^g©ii&#8; 

ii. 7=/s#fln 7s;»«r. 2 
ic£0*©*ra£W&tf»fc"***wi:a*Tfr<&. 

[0 0 3 1] fc*3. ^aSS*. E*iJ3c©E?aJ#^2© . 



) &RW8-53 5 00 
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JUT'S >©#U *7*? F®©N**gt;:E5>]#*l 1 ©Site 
8ag^7^ H^AUfcfcOTfeO ; E3*I§^4 ©7 
5 yB6E^T?^Sns«^ W^Stt, t hJfit»7JU 
7= >©#U^7*5 i H®©^l~2 H^-f >raKE5«J# 
^l©)SlK^ES^7"^l 4 €:3IXb& , b©T*D : ffi^l 
S^6©75yKE?9T^n?>Bl^>/^Stt, t 
hjfaf»7;W7*5>©#'J^7 , 5 1 H®©m2~3 H^-f > 

mz&m&^ i ©)8e^a*^7*? Hs«Abfct>©-c 

0 * 0 ; E?U#*I 8 ©7 S J KE^JT^S ns»-&5' >M 
*fttt, t M6l»7;V7*S>ffl#'J^7'^H®©*^# 
*v-JW*ffl»cE?iJ#*l 1 ©Ste^ffi^T*? H 
&fe©T»S. E#I#*I3. 5, 7;fc<fctf 9©*&SE5<I 
tt> -tn^n, E5fl#^2. 4. 6*5«ktf8©£75/ 

[00 32] 

U&SSfl] aT©SWS«iC±0*58W*«fc0^frWlCi!i 

fcfcu *»w»^ne.©mfi«ic«fco^©ft 

20 tfi<6B* J f83£Stl* , b©Ttt^:V>. ^fc^JSWpro&iSI 
f£»COV»Ttt. ftfclB*Lfc'fe©EW*, 
fflStXTV^^fe (09A.liJ. Sambrook et al.: Molecu 
lar Cloning. A Laboratory Manual. 2nd ed. Cold Spr 
ing Harbor Laboratory Press, Cold Spring Harbor, N 
ew York, USA. 1989.) fcSfofc. 
[0 0 3 3] [&mm 1 ] Ste^ES"^^ K£3— H 
TZ&MS** 2 5 ©£SE?yTSSn*3t£^-©tf$i 

&m&^i<o7s.ym&i&*>t.\z. ^/f'^nst 

7. • ^>^©3 H>ffiffljSSI (Nasim, A. et al: Molec 
30 ular Biology of the Fission Yeast, Academic Press, 
1989, p263.) K-&-B:T, E5>J*#1 0*s«ki;i 1©* 
»E?0T*Sn^2*©-*«^U^DNAS. DNA 
gSl-g-^SH (Applied Biosystems) &ffiV>-C-&j£L 
fcfc. E3*J#*H 0©ffiSE5fltt. 5* *Sgfc$(JI8 
amH I ^©Jf TJB&tBlS&n H >ATGS> 
3 * *SglC&8}3 H>TAAtieil®»SIH indlll 
^©JfAe5ffi«:3IAUfc«e^©-fe>^«aT?*0. E^J 
S^l l©ig»E?iJtt-?-©7>g i -fe>X®T*?). K« 
«. cn&2*'£7 0 , CT7n-'J>^Lfc. 

40 [0 O 3 4] cnttt»Jl*7"77.5 HpUC 1 9 

(£iB3§ (ttO Si) mmmmB amH I (SSii 
(tt) SS) 33«fctfH 1 nd I I I SfiiS (*) SD T 

$j©&. 7^D-xy;vma*»iL. «fij2 6ootis^ 

lCffi3T5A>H&«mb. DNA— PREP (JlBWT 

(«) s) ^fflv»fc5tf7^t:-xa-cisiiufc. 

[0 0 3 5] cne.M«©»f)i-£. DNA7-fy->3 
(SSjI (») S) £fflV>T5Ky-i >3 >b 

fc. m^sajMi 09« (^ffiii (») s» \zm 

50 XUT^EItelfeUfcS, 7>tr->'J>Wtt=£}$%, 
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x-gai ^u-hj;-ee3D--*fi^-r«#yx'f i 

%MRW*B amH I £«fctfH indlll riSftl 
K»7 0&g**©«J»i»rfr£^-f p I 2A£#fc. 7)W 

*y-sDssi:^oTpi2As^iaau mm 

**0<D^E*«t^*SSEW*ffi^<koT. EWI2 
It. 

[0036] mmm 2 ] 3 oss<g^iBS«'& 

1 0 0 0©{£S 

t r-ffFKcDNA^ X5l)-<k!) PUC 1 9 JiC^D 

T, E*J##1 2*5J:tfl 3©«gE3ajTg3ftSX7 

c o I (SSSS (80 «) *5<ktfH i n d I I I 
t*«8P«s (68fl«) Sfrfcofc. 7x/-;MaaJ» 
x* 7#D-*y;wsaac 
»u 8oo«»»it«s-r4/t>H&«mu d 

NA-PREP«fflVifc^5^t;-Xft-C«Sb. JfA 2? 

[0037] $e>»cr.nttt8"]ic, ->v/*v*n5-fe^ 

(#H¥5 - 2 4 9 3 1 0*t9I*fflS) . EtTfc-t 

©(Watt****. 

[0 0 3 8] [^^^-pRL2M©^SU ST. 
©^STKfiSftfcP CD4CATSB amH I XWSi 
U CATite ; T-SI**^'f^-^3>'^ PCD4 
fcfPSLfc. pcD4*BamHIT8WH0»tU 30 
jfcJgfcLfc&^'f y—i V 3>UTpcD4B &f£»bfc 

(ftW¥5 - 1 5 3 8 0#&ffl) . 

[0 0 39] C©7 r 5^5HpcD4BS»IfBB3!SSa 
c jMI*T4DNA#y^9— KTWWb 

U S&fc«IW*BamHITlMsL]Mft. 7x/- 

4 5 0 OtgSttCffiSf SDNASrfllfiLfc. 

[0 0 4 0]-*. cnttt»jc, t vmmim&* 

©W0J-/t-^cDNA7'fX7U- (pcD^ 40 
-) S^ftl©*S»wJ:Dilfitft.. KlC»6.tl 
TUSthU^n^^Ioate^-E^J (Nature, 320, 
77,(1986)) OSS. ^>/'<i'»©N*^fi375 y&E 
FT* 5 0«S©ae?E9<J!£DN A70-^ 

t ur ±j£© 5-f^7 y 'J # n ;i^> i ©jEfe^- 
H^fi&3-H-r«t>©"p&*^t*WKU&. m#t 

fc^D->SpcD 1 i po I t&rSVtft. (*JH¥5 
-1 5 38 09&W • *UTdOthU*3^>I 50 



fcfc^f (cDNA) ££tK^*-pcD 1 i po I * 
(HIBBM&Xmn I fc<ktfB amH I "C«MbUfca, 7x 

&K7#n-xy;wiMicib«. tf^xtr-xaicko 

Tiftl 3 0 0^»»JC«a-rSDNASr«filxt. 

[o o 4 1] nDNA*7'fy— >a>bfc«. ens 

*B§8DH5*fc <tt) S) \Z*\hTmWB& 

Lit. #6nfc»»«5*(|tJ:D^i'^-*«§llx. Btt 
fcTfc^i^-pRI^L (0 5) £fco&J&l?<E»# 
£X?U-x>£fLfc. atfMfiSE*l©ttB:fe«ktffWIB 
»*fl6H©f^»*» & i W©^f *--Cfc* C ifcttBU 
fc. 

[0 0 4 2] r©U#3-»l'5 1 >lf6^ / <^^-pRL2 
L ftMBVSRE c o R I S-ttfH 1 n d I I I TiBfc 
U 7x/-JM«U. X*/-)VftJ8©&. 7#n-7. 
WWIfUMftlCJiDttB 0 0 0ifiS»»CfflS-r*/t>H 
S«»3fflU #9;Mi-5C*TllBUfc. CtifcttM 
fc, &$a©X5;*5 FpUC 1 9&ffllBB*Ec oR I 
fcitfH i n d I I I TIMISU 7x/-;w«im> x^ 

d»6 oms^Kiaa-r-5/t>Hs«Joau 
ilBflfilft. 

[0 0 4 3] cn6W#C»r«-ft9-fy— ^B>®«. 
*WDH6llt«»«ail/TlttttS^i'-pR 
L2M (0 6) fcX^U-XV^Lfc. atfH6SE?fl© 

&B£ £tfMR»**M9©ttft* & a w©** 

■SCiSrlSBLfc. 
[0 0 44] [^^^-pTL2M©f^8l] ±EpRL 
2M*MflfcU ^»J=fx^->U*?^W^H 5'- 
TTGACTAGTTATTAATAGTA-3' fe«ktf * U 3*x**-> 'J#* 
i'V^-^r 5 5* -CTAGAATTCACATGTTTGAAAAAGTGTCTTTATC- 
3' S-&«X9-1"7-tbT, Taq#U^?-t!Sffl 
fr>&PCRlcJ:-9TlH»H-»MIL&. <WI5»3iSp 
el^EcoRl-C^PiU 7iy-)l*ffl. 

x^y-;wttK©S. 7#n-xy;vs§t,ac»fc«k0*$i 

6 0 0*g£»K«yrfSA>F£«J0ajU 

[0 0 4 5] — cnttt»JlC. pRL2M*ft!|f8Sl 
IRS p e I i3<fctf E c o R I 7x/— ;HS 

ta, x^y-;wtt«©«, 7^n-xy;i'«a*i!)Jc«t 

0*54 5 0 O&SttKffiSTa/OKfciSODHiU ^9 

xtf-x»-c«sabfc. cne.w#©»rn- : fe7'ry—> 

3>©&, *BBDH5*&«H<^lxTBttfr*^ 
i7^— PTL2M (07) €:Xi"J-X>ifbfc. 
i!8E?'J©?6Bfe«k^SS s 3fl^0©^fi* i & 1 W©^ 
i; 9— T&S d t SlSBl/fc. 

[0 0 4 6] ^©±5tCUT^8lU&pTL2MS:«IS 
Bid A f 1 I I I *5«fctfH i n d I I I TXSififlsL, 
•H5 0 0 0«S»lCffia-r*A'>HSr«JmLfc. 
[0 0 4 7] •€-UT±E»ABrM-tC©55S' , <J'^-P 
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t l 2 m o±®m ebb* ic <fc * =:mm<t® t ©it 2 * 
cns*»SDH5tt omss. (.m M) \zm 

XLT^H<ettbfcS> !«©^5l ! pTL2Bm 
a&#fc. 7;l'*U-SDSfelCfieoTpTL2Bma 

[0 0 4 8] S&fcHteBlTfPKbfcp I 2A£tll! 

tur, e?us#i 9feit^2 ootsaejuT&ana 

75>fV-*fflV»TPCRiie£fTfc<^ ftllEg*Nc 
o I *.fctf A f 1 I I I fc£oT5fcigSlfi5S:fTfcr>fc. 

7iy-;i'tHJ, x*'y-/wtBfcJ:*Ba©«. 7* 
ij j>75 Hy/utBBnej:!)**? om*»i'«s-rs 

[0 0 4 9] C©jt^?9f)Trt±EpTL 2Bma(Di 

ise*Nc o i m%M m»mM&. mioo o&s** 

K:«a'T'5A>FSDNA-PREPSffl^T«Se t 
©W"2*&, DNAM y— >a>+7 F6fflVJT5'f 
y— >a>bfc. cn&*»BDH5«cl;:WALTfim 
(E&l/fcSL Bfi<D^7^5 F pTL 2 Bm I — 1 0 0 
0&#fc. 7;i'* , J-SDSSlCfi£t>TpTL2BmI 

- 1 o o o £*mbu MfmmmmvftM&zum. 

57.5 FTN&SCtfcBBL-fc. 
[0 0 50] [#?«B 3 ] E?JS# 5 fflSe^S^H^r 
^>;^H»eT-S^»S^i'^-pTL 2 Bm I - 

o i oo©fP» 

thffFHcDNA5'f^'5U-iDpUCl 9±K*n 
-->^Lfct hlbB7JV^5>cDNAS»Si:L 
T, E5fl#^l 2 33<ktfl 4©ffi8E5lJT£3n*7 r 7 
^-*/BHTPCRJi<I£fTfeVv ^ViTWISBBN 
c o I isZZfiH i n d I I I tCioT*ffliia5?£ff*o 
&. 7x7-;MfiW. x*y-JPJti8l::«k5«8i©&, 

7«n-7yjn§i*»i/. »5 5 om*»itffia-r^ 

;X>H*«fflU DNA-PREP$fflV>fc#77tf- 

[0 0 5 1] Ctl&ttMC. RUcDNAfcHS! 

iLT» S?U##1 5*5.fctf 1 SCDBSGBTB^tiS 
7 r 7'f7-Sffl^TPCR*gSff?iK *V>T«IRB 
3SH i n d I I I K«fcoT;fcSgrafii5&fTfcofc. 7x7 

-;mma, x*/-;wt»»cfc *«»©«. 7#a-7 
yjwuuwftu »i 3 5 oms**fc«£f*n>F£ 

«|UU DNA-PREP&ffllr»fc5557t-Xft-C« 

[0 0 5 2] SSlCHntttSflfc, fU60«2 ©«-&fcR 
^icUTf^SUfc^V-U-y^nS-tX • #>^?S^7 
^-pTL 2M£ffijtU CO^?-pTL2MSi 
KSMSSA f 1 I I I *J £tfH i n d I I I T~St8ft; 

u »5o ooffiS*#»cfflar5/'?>Hs«aufc. 



7) fS81¥8-5 3 5 0 0 

[0 0 5 3] ■etT±f2#X»rfr2*ti©»^^^ 

-ptl 2 M<D±&®fmmz£z>=mmfotote>ttz 

3>Lfc. £tl£;fclSl§DH 5ttl~BALT)£fit5iftl/ 
iW©X573 HpTL2BmbS#&. 7)1% 
'J-SDSftl::ftoTpTL2Bmb3:*SS8SiU $9 
(Ea^JaB©ttSfc±tK!gaE3a]t)8tfc<fcoT, BW© 

[0 0 5 4] 3&K*iSWlT^«bfcp I 2AS8S 
10 tLX. E59B# 2 1 i5«fctf 2 2 ©tSSE^T^Sft* 
^5'fT-&ffl^TPCRlSe*ff^V^ WISBBHi 
ndl I Ifc«koT*SSi88ifcfTfco&. 7x7-;U* 

m, x*7-Mt»fc«fcs«»©«, 7^u;P75Hy 

[0 0 5 5] C©fie : F9iM-a:±EpTL2Bmb©K 
ISBBH i n d I I I iHfctt .<ffl#»ft», fiTOOO 
&S»lC«Si^5A>F£DNA-PREP£fflV>Ttt 

a? '/3>l>1Z. Ctl**ffiBDH5«clC*Ab 

TJBHIBBl'&&» S«©^5X5HpTL2BmI- 
0 100&f&. 7;V*U-SDSffi»ta-3TpTL2 
Bm I - 0 1 0 0 £*SSieU f&Kg#*jfcB©te8«3 
«ktfig&E*«J8«£l::<fcoT, E5'JS^5©a*E5'l'6B 

[0 0 5 6] [%1tff 4 ] EBB* 7 ©ffiK^ffi^M^ 
*W^SIfie?€:£tr»3i' , ^*-PTL2BmI - 
0 0 10 ©{£» 

kMff!cDNA7'f^? l J-J:0pUCl 9±»t£n 
30 -=>£fUfcbhltai«7;i':/S>cDNAS:tt!!iL 
T, EFJS^l 2*5,fctfl 6©&£E?9-e&S*S77 
-<T-!£fflV>TPCR*Hg'£fTfcVV &V>TffflBBS§N 
c o 1 *5<ktf E c o R I (SSiS (») B) iCfcoT* 
SSSiffiSfTfeofc. 7x/-JWttW, X*7-;Wtt»fc 

<fc*«s©£, 7#n-xy;i<sgi,8cifiu finoo 

BBBfcBSTfc/X^FBWlHU DNA-PREPS 

[0 0 5 7] cntttgiJtr, HUc DNASrtIS! 

tLX. E?U#^1 7**^1 3©t6SE?«JTSSn5 
40 7 r 7'f7-*ffl^TPCRli@4fffe^ W>XMffl» 
IREc oR I feit^H i nd I I I fc<koT*^ISSSS 

©S, 7^0-7y;V«Sl*i!lb, *97 0 0i&S*ffc« 
^T-5M>H!6«tilL, DNA-PREPSfflUfc^7 
7t-XfeTBfib, JfABM"2tbfc. 

[0058] s&ccntttg'jK, &mm<D$f:tm 

?-pTL2M4ffl!U ^©^-pTL2Mi&M 
E»I5IA f 1 I I I *5«fctfH i n d I I I -e^Si^fl: 
SO U. i(fl5 0 0 0££»!Cffl3T*/'?>F£gjabfc. 
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[0 0 5 9] -€-UTJ:IBffABrfr2*tC©f6a^^^ 

- p tl 2 u<D±mmmmm\z^-mmmt<Dm 3 

3>Ufc. Jrn£*KBDH5*»tiSALTB5R«5»L 
&«. SW©y5X5FpTL2BmcSift. 7JP* 
U-SDSftl;:ftoTpTL2Bmb£*§SI8IU $9 
[BB&ia@©f£&:fc<ktf£SE?Jfc£l;:«fct>T, SW© 

[0060] $e»tc*JS0si-c^Kbfcp 1 2A&mm 

tUT. E?H#*t2 3^*1^2 4©ifiSE?i|T^ns 
€fflWTPCRiWI*fTfcV>. WIBBSgEc 

or i icit>T*raffi&fffto&. 7xy-;m&tti, 

[0 0 6 1] r©ite : ?-9rM-a:±iapTL2Bmc©SI 
ISBSKEc OR imKQ>£e>§t2*&. DNA7'f V— 
->3>*y h*fflViT5'fy— i^3>L/&. en**!! 
SDH5#fc*AUT*fllEftUfc&» BW©X7*3 

HpTL2BmI-0010S§t. 7;l**l)-SDS 
Sl:^TpTL2BmI -0 0 1 O&TsSSiSU ft 

fc. 

[0 0 6 2] [*Mff 5 ] E3*J## 9 ©&&&»§»•& 

* w^stae^ vstsfm^i? 9- p t l 2 Bm 1 - 
0001 vim 

tMfF«cDNA7-f^7'J-<tt)pUCl 9±IC?n 
>^ Lfc t h jfafltT" Jl^S > c D N A t L 
T, E?>J#*tl 2*5«fctfl 8©lSSBE?iJT^$n«»7 r 5 
-fV-£fflV>TPCRlHi£fr&^ ^TMEBSN 
c o I f 1 I I I lC±oT*S811fii!£frfco 

fc. 7i;-J«(H. X*y-JMtjRl;:«k *«»©&, 
7»n-xy;wmft*lii^> »i 8 0 o&g^icfflS-r 

<5/t>F*«HHU DNA-PREP5rfflV»fc^77.Vf 

[0 0 6 3] UtttttflJiC, #liS092©«£t|s3 

^-pTL2MSffiIl/. uO^^-pTL 2M£$I 
I88MS&A f 1 I 1 I fcitf H indlll mSffift 
U *55 0 0 0«SMt«a-r-5A'> H^^flUUfc. 
[0 0 6 4] *bT±Elf AKrfrtiW^^^-p 
T L 2 M ©±IESIIS»S!HC ± S^S^fl:® i: ©It 2 * 
fc. DNA5'fy->a>+5'HSffl'' 1 T7'fy-v'3 

1690^7^5 H P T L 2 Bm d Sf &. 7M U 
-SDSfttCfi£^TpTL2BmdS:7cSrafiU. SHE 
BlR^0©^fi*i^*EW^'-<fc^T. IW©*fi 

[0 0 6 5] S&C&JSfllT^KL&p I 2A£f&IIB 
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BMiN c o I *<fctfH 1 n d I I 1 O-mmMzZ-oX 
*«Sffi*ff!iVi, 7x/-;Mfttti. x*/-;wt»K 

o«Sjtticffi^-rsn>H*«mu. y;w^ejgabT 

[0 0 6 6] ^©®fe^»r>i-t±SpTL2Bmb©S« 
EBiSiAf 1 I I UMttt (SI5#iBfc&, »7 0 0 0fi 
Sjttfcffl3-TSA> KSDN A- P R E P £ffl^T« 

) T7<y->3>bfc. Jin£*l§«DH5ttM::S5AL 
TffiJft(£&Lfc&, SM©y7X3HpTL2BmI- 
OOOlSHfe. 7;U*U-SDSSIC?£oTpTL2 
Bm I - 0 0 0 1 «*ftM«U ftUBffatJ&Bafttt* 
•fctttSSEWifefcK <fc "3 T, E3*J#^ 9 ©ifiSE#l£fS 

[0 0 6 7] C^-rf^SbfcpTL2BmI -000 1 

s, KTWc p tl 2 Bm i tesrrs. 

[0068] [HJS096] 5g3S^^-pTL2BmI 

0 ^"/-y-f An5« • #>'<©n'f2/>S*tt^ h- 
leul-3 2 (ATCC3 8 3 9 9) *D'f>'>^* 
g^»MB-leu710' IB»/mll:a5$T? 

s-wa-sfc. js^ma, *£<k*ifcB«i o« «ia«/ 

ml ICfefc.fc'Sfcl 0 OmMftK'J^i, (pHS. 
0) K!BS)U 3 0*CT 6 0#RK >*a^-htfc. 
■?■©&, ±E»«» 1 0 0 » 1 fc, fHBBMIP stlt 
MI&PAL7 (K. Okazaki et al.: Nucl. Acids R 
es. 18, 6485-6489 (1990)) 1 n gi$£V2 u g<D%m 
199— pTL2BmIifel 0 u 1 ©TE/W:7y— K 
W SA>UfcSffi*iD^ 5 0XPEG4 0 0 0£290« 
liD^T«fc<fi-&l/fcS. 3 0 < C-C6O»K, 4 3tT 

1 5#K. fITl O^MCjeiCf ^a^-hU&. 
^Tjg'C-^KtCj;DPEG4 0 0 0=£!**Ufc», 1 
ml©SStl/2YEL-Leul:BaLfc. 

[0 0 6 9] ;:©»»?£*>& 10 0/a 1 £#StU $6. 
iC9 0 0u l©i8«fflcl/2YEL-LeuT!i&«lL 
T. 3 21C3 0#R!H >*i^-FLfcgt 3 0 0/tl 
*g^«3cJSfl6MMAtCXyV-/ FLfc. 3 2*CT3 0 
|8H F U #e»nfc»g(£ft«:€:G 4 1 8 * 

2 5/*g/ml"StfYEAiSJfcl;:;£U $e»«C3 2t:T 

[0 0 7 0] cntttSJlC. WS»B»^?H 

pTL 2 Bm (1*S¥5-2 4 9 3 1 O^WfflS) (CO 

>bD-;VtLfc. fefe, X^XS HpTL2Bml4Bl 
T©«t5fcLT^fiUfc. 
[0 0 7 1] (7"7^51<pTL2Bni©ffS) ISf 
50 K«£W?*m»e^A>*«kD<*#££ttfc, bhJfafll 
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7;l/-/5>cDNA*^tT^^-p I LMALB5& 
mmtb> XVd'rtti'VXXtl'*'?* 5'-AGACCA 
TGGATGCACACACAAGAGTCAGGT-3' SS&ZttV ifr**^ 
t^fV^Y 5' -CAGGAAACAGCTATGACCAT-3' S^T" 
Taq*U^7- tfSrffl^fcPCRiC 
AoTlW»rM-S*i'ISUfc. «WW*Nc o I *5«fctfH 
i nd I I IT?fcSg31©U 7I/-JHHJ, X$V- 

;utR©& 7^o-7.y;pma*»ic±o*>ji8oo 

[0 0 7 2] cnttt9J»C pTL 2M£4dBIIMSA f 
1 1 I I ^.fctfH i n d I I I TiSfcU 7x/-;vsi 

a. x*./-;va:J8©«. Ttfo-xy^mafciifcj: 
o»5 o o ots*^c«a-r*M>H?£«iDaL., #5 

[0 0 7 3] cne»P#©»r>tS7'fy— >a>©^. 
L 2 Bm (H8) &X*'J-x>yLfc. gS^SE?^ 

[00 74] [*JS« 7 ] nm&a&vmm 

£t£4S)HG 4 1 8 (GIBCO BRL ) * 2 0 0 u g/m 1 © 
affiT?"£tT5 0m 1 ©YPD«I [ (.2 %>/)l>3-7. 

myttm (.m so . ua?h-xh+x (ds 

fco ) . 2%W?h'<7h> (Difco ) ] IC, ^JS0!16 
Tf£KL-fc«mi6&#£ : tSSU 3 2 < CT5HP8««b 
&. *©ig««fcfcSl 0' ffi©E#£&SU ift®{& 
5 0mMh'J;Ug&8«Sc (PH7. 5) T»»U jfi 
«W»Sff9&. WMWIXCWiSClOXS 30 
DS»««iO*.. 8CCT1 5#TOl&Ufc. SfciHi- 

[0075] znt\m\z, m^»mmm^^>ni;m. 

&&Ff- iW1tfi^±B p T L 2 M*5±tf p T L 2 BmS 
[0 0 7 6] [SSS8098] SDS-tf'JT^UJt'TS F 

y;ws^*»iw«ks)Be^ES»'&^>/'«i'S©»a«i 

SDS-PAGElCkoT, HJSW7-C^Stfc ; &^H 40 

<Emffs*©MfflBaatafflt«c^^T^a««f!&ff!fto 

fc. J£#£02lC7rf. I^H54 1 6^e>*^<k5lC> pT 
L2BmIl;J:5»BC»#T(l n>hD-;VT*5 
pTL2BmlC«tS»efeft#lCtfc«UT. 
9, 0 0 0©/t>H (H0«K *TaVf) *t. ffifc&B 

g»£*>/^g£££LT^sci:fc:«fc-3T# : fa7 

1, 0 0 0©ffiB (EH*. **T^"f) 
5Ct«T€fc. h*-*l::<fcoT8J5£Lfc 

«e^iBsai^^>/^H©s^fitt, 

*>/^E©3 0«g£T&ofc.. a 
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[0 0 7 7] [£!6fl9] VX7>9>Zfny7-4>>f\Z 

*ffif9 7 T^Sb&^^sMga^ft *©«naiiiia}*an8tic 

■^ViTlllSW 8 tmWZ 1/tSDS-PAGE &frfcr> 
fc. $Sttfcy;H£PVDFK (Bio-Rad ) fclE^U 
fcfci&IBS^^KfcfcSW&fctt (A. Isoai et al.: 
Biochem. Biopbys. Res. Commun. 192, 7-14 (1993)) 
SfflViT I >X7.^>^DyrW>y*fT^, ECL (7 
(80 SO ICfcoTfcWUfc. «**03fc^ 

E^lCfi^-Ti^H 1 *? 1.00 0 WjfiWttBC*-© 

g^trvj* ttm&znit. 
[0 0 7 8] imi&m i o] m&&m&Bi&9>'-vr%. 
©as* 

pTL 2 Bm I lC<t DJ&ftl£&£nfcfim£&{*:£. G 
4 1 8 £2 5yg/ml©jftffitr-&tT5 0ml©YPD 
JttrC3 2T;, 1 BWliiU8«Lfc&, G4 18S2 0 0 
ug/ml^tri'Jv hJV©YPD^»lCl x 1 0» / 
m 1 ©S3^T«SUT$e.tC4 Hra«*Ufc. £&«© 
K#©4f&S©5 OmMh'JXffiKlgWat (pH7. 
5) [1 2/iM©APMSF CfPftWISI (80 SO , 2 
5/iMn-f^y^> (fn3tiNfilil (80 SO , 2mM©E 
DTAfc^tf] tCS8»U^ft©*7Xlf-X (t-Ht 
SfflViTOIC-e^Lfc. 1 2, 00 0 rpm 

t?2 o»K^»IBUfc«:**l^i;e«jK-eiJfe^bfc 

6Mif7XS?>&&£ 1 OmMOmXK I — 
JV£^fc*5 OmMhUXttS&KWfR (pH7. 5) It 
T5 0*Cl^fK-C"5J^{bUfca> 12, OOOrpm, 2 
0#WS<k:*HISL&±i8£0. lMNaCl, ImME 
DTA, 2mMSl7cSy;i'^^>> 0. 2mM8ftI 
yjl^7-*>*-&A»£5 0mMHJX£Kg*i8 (pH 
7. 5) TlOOffi (v/v) l^'CTtfc'fKSRU 

fc. ii«4 , CTtte«. EBfl-aK&Bi (7sa» \zrm 
flSux-^-n-xi 2*5AicTy;wiijaL, #ia» 

»C^ViTSDS-PAGE»CT»«rL^^?*7 1, 0 0 

0 ©ffiSft"S-©A*> H*s^.e.nfcH»€r***BSlHB«E 

[0079] [gut! 1 1 ] ffisniiE^iasa!^^ >^ 
^s©«s»jeas8H*ett©Jtt£ 

t. isiHs)!a©SH«iiH3a*sra^&. ms^mt Aibin 

1 6©*^ (Albini et al. : Cancer Res. 47,3239-324 
5 (1987) ) Kft^Tfrofc. 8 tim©#7tKX&ft 

»te.nfcyt^^-tjv (^^^c (80 so ©7-r;^ 
-±ti»ci o u gw-vHjy^ (n5^i^-T--f ^ 

(«0 SO £&«iU «ffl**a 
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(10) 



17 



18 



n— >B 1 6 FE 7 £ffifflUfco 
[0 0 8 0] *fli&£ 1. 8 5kBq/mlO [ ll5 I] 
IUdR (7Ti/tA (80 K) #«ETT2BMiS*U 

o. i %co^ifiLftr^^ >*^«*iK^ffls»nfflia 

&<h, JSOiiStlfc [ ias I] IUdR<Dftltt6£friffl 
Lfc. ^t^*t^Til:tt2 0 /z g/m 1 Ot h7 
>f^D^^f>Un, ±Hl;:ti:5x 1 0< ®0jfflBS£ 

[0 0 8 1] J&*&7&. 7^;^-<^±SlwSoTVi 
£5^ If- (7Tv/tA (80 St) TTBfclMbLfc* 

[0 0 8 2] frfc* ±i2^jSS^lC*^T«> bhjfaft 



*>n* fctlSo 

[00 8 3] 

SB»wc4*r * - 1 * t v» 5 ns. 

JO [0 0 8 4] Lfc**oT> *«WlC*»*»»«ai*fe 

[0 0 8 5] 
[E^J*] 
E#J#*I : 1 
&m<0&2 : 2 1 
20 BM<DM:7$ym. 



E?«#*t : 2 
E^i^S^ : 6 0 8 



Bffl 

Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 

30 

mm 

Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu 
1 5 10 15 

Gly Ala Gly Asp Ser Lys Ala Asp Ala His Lys Ser Glu Val Ala His 

20 25 30 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu He 

35 40 45 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys 

50 55 60 

Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu 
65 70 75 80 

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 

85 90 95 

Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 

100 105 110 

Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His 

115 120 125 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp 

130 135 140 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
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(11) 

19 20 
145 150 155 160 

Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 

165 170 175 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys 

180 185 190 

Gin Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 

340 345 350 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
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(12) ft&8¥ 8 - 5 3 5 0 0 

21 22 
545 550 555 560 

Lys Ala Tbr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 
595 600 605 608 

E^JS^ : 3 Mnomm : c DNA t o mRN A 

&m<D&2 : 1 8 3 0 tifflOft®. : 

Wm<D®:&& 10 ftf&££TE*l: CDS 

mm : #«(£e : 1. . 1 8 3 0 

wm 

ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 48 

GGT GCC GGT GAC GCC AAG GCC ATG GAT GCA CAC AAG AGT GAG GTT GCT 96 

CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG 144 

ATT GCC TTT GCT CAG T AT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA 192 

AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA AAA ACA TGT GTA GCT GAT 240 

GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC 288 

AAA TTA TGC ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT 336 

GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA TGC TTC TTG CAA 384 

CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT 432 

GAT GTG ATG TGC ACT GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA 480 

AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT GCC CCG 528 

GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT 576 

TGC CAA GCT GCT GAT AAA GCT GCC TGC CTG TTG CCA AAG CTC GAT GAA 624 

CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT 672 

GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTG 720 

GCT CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC 768 

AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA 816 

GAT CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC 864 
TGT GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA 912 
AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT 960 

GAG ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT 1008 

AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TTC CTG GGC 1056 

ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG 1104 

CTG CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC 1152 

TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA 1200 

TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT 1248 

GAG CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA 1296 

GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA 1344 

GAG GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT 1392 

CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT 1584 
GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG 1632 
AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG 1680 
CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA 1728 
GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT 1776 
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(13) ftfflW8- 5 3 5 0 0 

23 24 
GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TT A GGC 1824 
TTA TAA 1830 
: 4 : tt®tt 

mmv&z : 6 3 1 Efflvmm : 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Lea Gly 
15 10 15 

Glo Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Ala Glu Asp Gly Asp Ala Lys Thr Asp 

180 185 190 

Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 
340 345 350 
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(14) 



3-5 0 0 



25 



26 



Phe Leu Tyr Glu Tyr 
355 

Lea Leu Arg Leu Ala 
370 

Ala Ala Ala Asp Pro 
385 

Lys Pro Leu Val Glu 
405 

Leu Phe Lys Gin Leu 
420 

Arg Tyr Thr Lys Lys 
435 

Val Ser Arg Asn Leu 
450 

Glu Ala Lys Arg Met 

465 

Asd Gin Leu Cys Val 
485 

Thr Lys Cys Cys Thr 
500 

Ala Leu Glu Val Asp 
515 

Thr Phe Thr Phe His 

530 

Gin He Lys Lys Gin 

545 

Lys Ala Thr Lys Glu 
565 

Phe Val Glu Lys Cys 
580 

Glu Glu Gly Lys Lys 
595 

Tyr Met Ala Glu Asp 
610 

Glu Gly Ala Gly Asp 
625 

E#I#*f : 5 
Wm>%& : 1 8 2 7 
: «K 

ATG GAT GCA CAC AAG 
GAA GAA AAT TTC AAA 
CAG CAG TGT CCA TTT 
GAA TTT GCA AAA ACA 
AAA TCA CTT CAT ACC 
CTT CGT GAA ACC TAT 
CCT GAG AGA AAT GAA 
CTC CCC CGA TTG GTG 



Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

360 365 
Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

375 380 
His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
390 395 400 

Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

410 415 
Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

425 430 
Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

440 445 
Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

455 460 
Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
470 475 480 

Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

490 495 
Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

505 510 
Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

520 525 
Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

535 540 
Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
550 555 560 

Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

570 575 
Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

585 590 
Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

600 605 
Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala 

615 620 
Ala Lys 
630 631 

E#jCDg£ : c DNA t o mRNA 

4#a*sna^: cds 

40 #SE&H : 1 . . 18 2 7 



AGT GAG 
GCC TTG 
GAA GAT 
TGT GTA 
CTT TTT 
GGT GAA 
TGC TTC 
AGA CCA 



GTT GCT CAT 
GTG TTG ATT 
CAT GTA AAA 
GCT GAT GAG 
GGAGAC AAA 
ATG GCT GAC 
TTG CAA CAC 
GAG GTT GAT 



CGG TTT 
GCC TTT 
TTA GTG 
TCA GCT 
TTA TGC 
TGC TGT 
AAA GAT 
GTG ATG 



AAA GAT TTG GGA 
GCT CAG TAT CTT 
AAT GAA GTA ACT 
GAA AAT TGT GAC 
ACA GTT GCA ACT 
GCA AAA CAA GAA 
GAC AAC CCA AAC 
TGC ACT GCT TTT 



48 
96 
144 
192 
240 
288 
336 
384 
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(15) *JM¥8-5 3 50 0 

2? 28 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC nT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTT GCC GAG GAC GGT GAC GCC AAG ACC GAC 576 

CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG CTT GAT GAA CTT 624 

CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC 672 

AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT 720 

CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG 768 

TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT 816 

CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT 864 
GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA 912 
CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG 960 

ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG 1008 

GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG 1056 

TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG 1104 

CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT 1152 

GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT 1200 

AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG 1248 

CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT 1296 

CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 1344 

GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT 1392 

GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG 1440 

AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC 1488 

ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA 1536 
GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA 1584 
ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA 1632 
CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC 1680 
AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT 1728 
TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC 1776 
GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA 1824 
TAA 1827 
E*l#*t: 6 Wdv-: 

E^jofis : 6 3 2 mtomm : ?>W£ 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
1 5 10 15 

Glo Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
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(16) 



ftP8¥8-5 3 5 0 0 



29 



30 



115 



120 



125 



His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Ala Glu Asp Gly Asp Ala 

370 375 380 

Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Glu 
385 390 395 400 

Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys 

405 410 415 

Glu Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu 

420 425 430 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val 

435 440 445 

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 

450 455 460 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465 470 475 480 

Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 

485 490 495 

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 

500 505 510 

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
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(17) 

31 32 
515 520 525 

Gin Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu 

530 535 540 

Arg Gin He Lys Lys Gin Thr Ala Leu Yal Glu Leu Yal Lys His Lys 
545 550 555 560 

Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Yal Met Asp Asp Phe Ala 

565 570 575 

Ala Phe Yal Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 

580 585 590 

Ala Glu Glu Gly Lys Lys Leu Yal Ala Ala Ser Gin Ala Ala Leu Gly 

595 600 605 

Leu Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys 



1$BI¥8-5 3 500 



610 615 
Ala Glu Gly Ala Gly Asp Ala Lys 
625 630 632 



: 7 

WMV&Z : 1 8 3 0 



20 



620 



E#I0aS:cDNA to mRNA 

ftf*£3c-re*t : CDS 
#«Ettfi : 1 . . 18 3 0 

tta*ft£ife#& : E 



ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTC GCC GAG GAC GGT GAC GCC 1152 

AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG GAA 1200 

TTC AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT 1248 

GAG CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA 1296 

GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA 1344 

GAG GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT 1392 
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33 



34 



CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT 1536 

TCA GOT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT 1584 

GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTGA AAC AC AAG 1680 

CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA 1728 

GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT 1776 

G(XGAGGAGGGTAAAAMCnGnGCTGCAAGTCMGCTG(X!TTAGGC 1824 

TTA TAA 1830 



Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Len Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Pbe Glu Asp His Yal Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser lie 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 
275 280 285 



E9a#*t : 8 
E#KBg£ : 6 0 9 
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35 36 
His Cys lie Ala Glu Val Gin Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 
355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 
Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

E?J#^ : 9 EJOOtBH : c DN A t o mRNA 

EW©fiS : 1 8 3 0 

EROS : mk «a«rt-B*- : C D s 

m<0&:=*® *F£E<4B: 1. - 1830 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 
GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 
CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 
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(20) 



<ftB8¥8-5 3 50 0 



37 



38 



: 1 0 
: 7 3 



mm^ : 1 1 

E^J©g$ : 7 3 
E8KD& : 



E3*J#*t : 1 2 



GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT m GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1152 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT fl GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG GCC GAG GAC GGT 1776 

GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1824 

AAG TAA 1830 

mm 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 

GAG GGT GCC GGT GAC GCC AAG TA 73 

mmomm : i&vmsi mdna 

7>ft>X:Yes 

AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 51 

GGC GTC ACC GTC CTC GGC CAT G 73 

50 E#l<DgS : 2 8 
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(21) ft!8¥8-5 3 500 

39 40 

«©»:-*« * umoym-tevtm. sjsdna 

AGACCATGGA TGCACACAAG AGTGAGGT 28 
E?U#*t : 1 3 *«©» : -*® 

E3"J©:53 : 2 0 b#ni>- : 

AATAAGCm TGATCTTCAT 20 
E?J#*t : 1 4 J0*»©» : -*« 

E^J©gS : 2 0 h#a^— : ItMtt: 

e?ij©^:8k * tiswm*. ■■ momt ^dna 

E3*l 

AGCAAGCTTT GGCAACAGGC 20 
E ?J## : 1 5 *£©» : -*« 

E*l©fi3 : 2 9 h#os^- : *M* 

Efl©I!:&R * E^©aS : *&©«» ^DNA 

B " ~ am 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 29 

E3HHI : 1 6 #♦»©» : -*« 

EMOftS : 2 4 h#n i>- : 

E*I©£:&K ♦ E^©afS : <fi©t*K ^DNA 

191 

AGCGAATTCA TCGAACACTT TGGC 24 

E*l#^: 17 *«©»:-*« 

E2«J©fiS : 2 9 h#n$?- : flUM* 

EMOE : *R * 
E*J 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 29 

Eft**: 18 

E*H©ft3 : 4 0 M*n5^ : MMK 

E*I©S:&I6 * E5U©aS : <IS©SK 6SDNA 

mm 

AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 40 

mmm ■■ 1 9 ★«©* = -#« 

EfllOfiS : 2 5 h*n 3*- : 

E*J©I!:«8& * EJWDWI : ffi©«S -&JSDNA 
E?J 

AGCCCATGGC CGAGGACGGT GACGC 25 
E*l#^ : 2 0 40*r«g©SSc : -*« 

E?»l©gS : 2 9 h*BS>- : Jg&ft 

wmom-.msL "* Ew©a» : ^dna 

EM 

AGCCCATGGC TTGGCGACAC CGGCACCCT 29 
E5<J#*t : 2 1 : -*« 

EMOftS : 2 9 h#ni>- : 

E?J©S:&8£ ♦ E5iJ©aii : *&©&& ^DNA 

EFJ 

AGCAAGCTTG CCGAGGACGG TGACGCCAA 29 
: 2 2 50 : 2 6 
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8 - 5 3 5 0 0 



EM©S : 

: -*« 



EMS*! : 2 3 
EMO&3 : 2 9 
EM©S : 



mmn : 2 4 

EM©SS : 2 9 

em®s : mm 



Em* : 2 5 
EM©fiS : 7 1 
EM©S : 



EM 

AGCAAGCTTG GCGACACCGG CACCCT 



42 



* BMOmm : ^DNA 

26 

$«Jg©Sc : -*« 

* &m<omm: morns MDNA 



EM 

AGCGAATTCG CCGAGGACGG TGACGCCAA 



EM 

AGCGAATTCC TTGGCGACAC CGGCACCCT 



29 

* EM©««:te©«& 6SDNA 

29 

* EM©S£:flS©«& 6«D.NA 

EM 

CC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 50 

71 



GGT GCC GGT GAC GCC AAG TAA 

[01] JER'*^— pTL2BmI©*Wi0"C*£. 
[02] SDS-PAGE«S?0-e»*. 

[03] vxx?>7vyhm&Bm&%. 

[04] 3SiMtegiBffisett»i)£je^s:s-r^57TJb 

[01] 



SV40 
terminator 



15] $gS^*-pRL2L©flififc0T»*. 
16] ^^^-pRL2M©«ia0'Cft«). 
J7] 5SR^?*-pTL2M©*lj£0-CS>£. 
38] %SL*>99— pTL 2 Bm©Hlj£0-C&3. 




[02] 



[03] 



SV40 
terminator 



\ tns nrr 

s sb rs 

tiekOft — _ — _ 

MkD. — = S. 

42 kOft -.BOB 

^ 22 ^2 
SOkDa — ^ « 

iTkDa — S S S 



2DOkDa — 
116 kOa — 



iTHDa — 
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(23) 



ftW¥8-5 3 5 0 0 
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(24) 



fcHW-8-5 3-5 0 0 



(5i)int.ci. e m\tm /Trtsg#*t fi sffis^sm 

//(C12N 1A9 
C 1 2 R 1:645) 
(C 1 2 P 21/02 
C12R 1:645) 

^ui^«BRflj»«JiiK^jRi"ni5osia i*S5jnm«smi*^iiiB^iRmi5osft! 

(72)891# n« Wi 

««;i|JM»SlWI>^;ilK38JRBm50SJft 
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